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SHORT COMMUNICATION 

Very low calorie ketogenic weight reduction diet in patients with 
cirrhosis: a case series 

JC Temmerman^'^ and AN Friedman^ 

Weight reduction may be necessary in patients with end-stage liver disease (ESLD) before liver transplantation. Although very low 
calorie diets (VLCDs) are a highly effective weight loss strategy, they risk inducing protein-calorie malnutrition, sarcopenia and 
hepatic encephalopathy in ESLD patients. We report for the first time on the use of VCLDs in ESLD. Two severely obese individuals 
with ESLD underwent a modified VLCD to become eligible for liver transplantation. Patients consumed four protein supplements 
and one lean meal daily, equivalent to 800 kilocalories (kcal) and were closely monitored during the diet period. Subject 1, 
a 46-year-old male with alcoholic cirrhosis, lost 44.1 kg after 28 weeks on a modified VLCD. Liver function and MELD (model for 
end-stage liver disease) scores improved and he currently does not require listing for transplantation. Subject 2, a 64-year-old 
female with non-alcoholic steatohepatitis, lost 39.7 kg after a 30-week modified VLCD. She is awaiting liver transplantation listing 
with a stable MELD score. VLCDs were well tolerated by both patients without adverse effects. In conclusion, under close medical 
supervision VLCDs in patients with ESLD can be safe and effective in reducing weight, facilitating liver transplantation listing, and 
possibly improving liver damage. 
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CASE SERIES 

Obesity is a major risk factor for liver failure. Nonalcoholic fatty 
liver disease (NAFLD), the hepatic manifestation of insulin 
resistance, is increasing in prevalence in parallel with obesity 
and metabolic syndrome. Nonalcoholic steatohepatitis (NASH) is a 
subset of NAFLD characterized by inflammation and hepatic 
cell injury and is currently the third most common indication 
for liver transplantation in the United States.^ Obesity is also 
independently associated with the progression of fibrosis in 
patients with biopsy-confirmed NASH.^ 

Weight reduction is the established treatment for NAFLD. Some 
liver transplant programs consider severe obesity to be a relative 
contraindication to liver transplant because of the risk of 
complications.^ Consequently patients are sometimes required 
to lose weight before being placed on the transplant list. However, 
the optimal weight loss strategy for patients with ESLD is 
unknown. Surgical weight loss is effective but expensive and 
relatively high risk.^ Intensive medical weight loss strategies raise 
the risk of protein-calorie malnutrition, vitamin deficiencies and 
sarcopenia, especially in chronically ill-undernourished patients. 
Complicating matters is the lack of information about the ideal 
balance of macronutrients in ESLD. Low-protein diets are 
frequently used, although they may increase the risk of 
sarcopenia and worsen overall nutritional status.^ In contrast, 
high protein intake may trigger hepatic encephalopathy. 

Very low calorie ketogenic diets (VLCDs) involve an intensive, 
nutritionally complete, carbohydrate-restricted regimen that is 
proportionally high in protein, typically provides between 700 and 
800 kcal daily and causes large, rapid weight loss. Whether VLCDs 



are effective and tolerated in patients with ESLD has not been 
studied, perhaps because of their intensity and/or concerns about 
the amount of protein and calories provided. Here we report on 
two obese patients with ESLD who underwent a modified VLCD 
(800 kcal daily; 25% carbohydrates, 45% protein, 30% fat), using 
Robard Corporation products (Mt. Laurel, NJ, USA) and self- 
prepared food to become eligible for liver transplantation. 

Two severely obese subjects independently scheduled a 
consultation for weight loss in order to become eligible for liver 
transplant listing, with a body mass index (BMI) end point 
< 37 kg m ^ ^. The treatment was performed in the author's weight 
loss clinic as part of a standard clinical intervention, and therefore 
IRB approval was not obtained. However, both patients signed 
informed consent before starting VLCD therapy and also provided 
written permission for inclusion in a Case Study Report. ESLD in 
subject 1 was secondary to alcohol-related cirrhosis and in subject 
2 was caused by nonalcoholic steatohepatitis. A comprehensive 
screening questionnaire and baseline testing were completed 
before their initial visit. Subjects agreed to comply with the 
nutritional intervention, regular physician follow-up visits and 
monitoring protocols. 

Weight loss was achieved using a modified VLCD with partial 
meal replacements and a self-selected meal. Nutrimed medical 
VLCD products were used. The diet comprises ~ 800 kcal per day 
(25% carbohydrates, 45% protein, 30% fat), with at least 75 grams 
of protein and all essential vitamins and nutrients. Subjects were 
advised to consume one Nutrimed supplement (15gm protein 
bars, shakes/smoothies/soups) every 2-3 h for a total of four daily, 
and one lean meal consisting of two nonstarchy vegetables 
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servings (~4 ounces each) and one protein serving {~4 ounces). 
Subjects consumed at least 2 I of water or noncaloric beverages 
and a multivitamin daily. Carbohydrate content was restricted to 
<50gm per day in order to limit calories and suppress appetite 
by inducing and maintaining a mild nutritional ketosis. Study 
subjects were provided with information describing what proteins 
and vegetables could be consumed for the lean meal. 

The lifestyle intervention also involved activity recommenda- 
tions and behavior modification. Exercise was recommended after 
the second week on the diet using both aerobic (cardio) and 
resistance (weights, bands) with a goal to work up to burning at 
least 2000 calories a week. Behavioral modification handouts were 
included as part of the VLCD program and were provided at every 
visit. Compliance was reinforced through self-monitoring records 
(weekly food and activity diaries), which were reviewed during the 
office visits. 

Patient 1 

IVlr B is a 46-year-old male with a history of alcohol-related 
cirrhosis with portal hypertension, fatty liver, chronic kidney 
disease and severe obesity (see baseline characteristics in the 
Table 1). IVlr B was placed on a modified VLCD and lost 44.1 kg 
(97 lb) after 28 weeks, without adverse side effects. He was then 
transitioned to a balanced diet. Liver function and MELD scores 
improved (see Table 1). He currently does not require listing for 
transplantation and is being followed medically. Six months post 
VLCD, Mr B has maintained his weight loss and is doing well. 

Patient 2 

Ms J is a 64-year-old female with decompensated cirrhosis from 
nonalcoholic steatohepatitis complicated by ascites and encepha- 
lopathy, severe obesity with remote gastric stapling, impaired 



fasting glucose and borderline chronic kidney disease. Character- 
istics before and after a 30-week modified VLCD are shown in the 
Table 1. Ms J lost 39.7 kg (87.4 lb) after 30 weeks on a modified 
VLCD and was then transitioned to a balanced nutritional plan. 
She tolerated the VLCD very well, had no adverse side effects and 
is awaiting liver transplantation listing. Her MELD score is stable. 
Little change in her body composition percentages was seen, 
which may have been related to the presence of ascites, which 
interferes with bioelectrical analysis (BIA) of body composition. 

The VLCD is a promising weight loss strategy to treat patients 
with advanced liver disease, particularly fatty liver, a process 
initiated by intrahepatic triglyceride accumulation.^ Carbohydrate- 
restricted ketogenic diets such as the VLCD promote weight loss, 
reduce intrahepatic triglyceride levels and improve serum glucose, 
triglycerides and insulin sensitivity.^''* Hepatic ketogenesis also 
maintains hepatic redox balance and prevents the accumulation 
of fatty acid intermediates.^ Studies in patients before bariatric 
surgery demonstrate significant decreases in mean liver volume 
and hepatic fat with a VLCD intervention.^ Because excess calories, 
saturated and frans-fats, and fructose are also steatogenic,^ VLCDs 
offer additional advantages beyond simple carbohydrate 
restriction, including reducing total calories and fat and 
emphasizing high-quality protein to optimize nutritional status 
during intensive weight loss. In addition, meal replacements (high 
protein bars or shakes) promote significantly greater and 
sustainable weight loss, compared with self-selected calorie- 
controlled diets.^'^ Moreover, higher protein intake increases 
satiety and produces a favorable thermogenic effect,^'*" further 
enhancing weight loss. 

Weight loss may be especially important in obese patients with 
cirrhosis to improve eligibility for transplantation. As obesity is 
associated with serious operative risks, many severely obese 



Table 1. Characteristics before and after a modified VLCD 


Variable 




Patient 1 






Patient 2 




Before 




After 


Before 




After 


Anthropometrics^ 














Weight (kg) 


145.8 




101.7 


125.9 




86.1 


Height (cm) 


170.2 




170.2 


160.0 




160.0 


Body mass index (kgm^'^) 


50 




35 


49 




34 


Waist circumference (cm) 


143.5 




111.8 


143.5 




111.8 


% Body Composition^ 














Fat mass 


53.6 




44 


52.5 




51.2 


Lean mass 


46.4 




56 


47.5 




48.8 


Blood chemistries 














White blood count (kmm^^) 


2.4 




3.1 


3.0 




3.6 


Hemoglobin (gdP*) 


11.9 




13.7 


10.8 




10.2 


Platelets (kmm^^) 


68 




56 


75 




104 


Fasting blood sugar (mgdP*) 


90 




71 


103 




95 


Serum BUN (mgdr ^) 


21 




16 


18 




21 


Serum creatinine (mgdl^^) 


1.3 




0.88 


1.17 




1.41 


Estimated GFR (mlmin^^ 1.73 m"^) 


>60 




>60 


47 




38 


Serum bilirubin (mgdP') 


1.80 




2.0 


2.6 




3.5 


Alkaline phosphatase (lUI"') 


139 




79 


75 




83 


AST (lur ') 


48 




40 


44 




58 


ALTdUr*) 


37 




22 


21 




21 


INR 


1.20 




1.25 


1.66 




1.52 


Ammonia level (mCmolP*) 


36 




44 


26 




54 


MELD score 


14 




10 


16 




19 


Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood 
normalized ratio; MELD, model for end-stage liver disease. ^IVleasured without shoes and 
bioimpedance (GE Healthcare InBody 520 body composition analyzer, Pittsburgh, PA, USA). 


urea nitrogen; GFR, glomerular filtration rate; INR, international 
using a wall mounted stadiometer. ''Measured via bioelectrical 



Nutrition & Diabetes (2013) 1-3 



© 2013 Macmillan Publishers Limited 



Very low calorie diet in patients with cirrhosis 
JC Temmerman and AN Friedman 



patients are considered Ineligible for transplantation.^^ Barlatric 
surgery in severely obese patients with decompensated liver 
disease Is controversial and extremely high risk, limiting Its use. 
VLCD Intervention requires experience and frequent patient 
monitoring, but when part of a comprehensive lifestyle program 
it induces significant and sustainable weight loss and clinical 
resolution of co-morbidities without the downsides of surgery. 
A notable aspect of our report is that the VLCD was very well 
tolerated (and adhered to) by Individuals with ESLD. Neither 
subject had any associated adverse effects during weight loss. 
No major changes in biochemical markers occurred during the 
study period that Is not reflected In the Table 1 . However, this is a 
very small case series, and further study In larger cohorts is 
warranted. 

In conclusion, if undertaken with close medical supervision a 
VLCD may offer Important weight loss and other significant health 
benefits to obese patients with ESLD. 
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